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Forward

The Tenth International Workshop on Laser Ranging Instrumentation was
successfully held in the Convention Center, Chinese Academy of Sciences in
Shanghai, China on November 11-15, 1996. This was the first time for the
Workshop to be held in Asia.

We are very pleased to have 110 participants from 18 countries to attend the
Workshop. We are grateful to the members of the Program Committee, especially to
John Luck and Peter Shelus for their many suggestions to the Workshop agenda.
Many thanks to Mike Pearlman, John Dégnan, Ben Greene; Hiroo Kunimori and all
session chairpersons for their valuable supports to the organization of the Workshop.

The agenda of the Workshop is included in the Proceedings. Comparing with
the content, you may find some changes: some authors have not submitted their
papers, while a few authors prefer to give some new papers. We collect all those
good papers in the Proceedings. |

A special thank go to the Astronomical Committee, Chinese Academy of
Sciences and Chinese Astronomical Society for their financial supports to the
Workshop.

Thanks also go to many colleagues of mine for their hard work during the
Workshop and the preparation of the Procéedings -publioation, especially to Chen

Wanzhen, Tan Detong, Xiao Chikun, Zhang Zhongping and Liu Nailing.

YANG Fumin
Chairman

10th International Workshop on Laser Ranging Instrumentation
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Workshop Agenda

TENTH INTERNATIONAL WORKSHOP
ON LASER RANGING INSTRUMENTATION

Sunday, November 10, 1996
9:00-22:00  Registration/Orientation (Hope Hotel)
21:30-23:30  Program Comunittee/Session Chairperson Meeting
Co-Chairpersons: Yang Fumin, Shanghai Observatory
Michael Pearlman, Harvard/SAO

Monday, November 11
9:00- 9:40 Welconte and Opening
9:40-12:00 Scientific Achievements and Applications
Chairperson: Richard Eanes, UTX/CSR
1. Application of SLR to Temporal Variations of the Gravity Field and Earth Orientation
R. Eanes, UTX/CSR
2. Science from Lunar Laser Ranging
P. Shelus, UTX/McDonald Observatory
3. Applications of Accurate SLR Station Positioning
P. Dunn for the GSFC SLR Analysis Group
4, SLR Contribulions to the Mean Gravity Field
E. Pavlis for the GSFC/DMA Gravity Group
5. Analysis of Non-gravitational Forces on the Etalon Satellites from a 2.5-year Orbital Arc
G. Appleby, RGO
6. Compact Laser Transponders for Interplanetary Ranging and Time Transler
J. Degnan, NASA/GSFC
7. A Wide Angle Airborne Laser Ranging System for Millimeter Accuracy Subsidence
Measurements O. Bock, M. Kasser (ESGT), Ch. Thom {(IGN}, France
8. Lidar System for Emergency Detection and Environmental Monitoring of the City Air
E. Andruschak, V. Vassiliev, V. Shargorodsky, A. Kozyrev, RISDE, Russia
9. Proposition for a New SLR Metliodelogy Using CW or Long Pulse Lasers (poster)
M. Kasser (ESGT), Ch. Thom (IGN), France
10. Short Message * Invitation to SLR,Stéxtions for Work with a Satellite Equipped with
Retroreflectors and GPS/GLONASS Receiver” Which Will Be Launched in the Near
TFuture, (poster)  V.Vassiliev, V.Shargorodsky, RISDE, Russia
11. Preliminary Report on ADEOS/RIS Laser Tracking Experiments {poster)
H.Kunimori, T.Goto, H.Ngjiri CRL, M.Sawabe, N.Ogawa, M.Maecda NASDA, Japan



13:30-15:30

15:30-15:45
15:45-17:30

17:45-19:00
19:10-22:00

Station Performance Evaluation
Chairperson:  Michael Peariman, Harvard/SAO
Break

Station Performance Evaluation (continued)

- Chairperson: Michael Pearlman, Harvard/SAO

Buflet reception

Huangpu River Cruise (for volunteers)

Tuesday, November 12

8:30-10:00

10:00-10:30
10:30-12:00

New Fixed Stations

Chairperson:  Hiroo Xunimori, CRL, Japan

1. The New Laser and Astrometric Telescope in Zimmerwald
W. Gurtner, E. Pop, J. Utzinger, T. Schildknecht, Astronomical Institute, University of
Berne, Switzerland, I. Barbe, G.1.E. Telas, Cannes, France

2. The Use of HighuPrecision Absolute Optic-Electronic Axis-Angular Encoder in SLR
System, Fan Cunbo,et.al Changelum Observatory, China

3. The Matera Laser Ranging Observatory: Current Status
Giuseppe Bianco (ASI, Center for Space Geodesy, Matera, Italy)
Michael D. Selden ATSC, USA

4. Keystone SLR System

" Hiroo Kunimori ,Communications Research Laboratory ,

and Ben Greene, Electro Optic Systems

5. Laser Ranging From The Naval Research Laboratory at the USAF Starfire Optical
Range: an Update
G. Charmaine Gilbreath, U. S, Naval Research Laboratory and Mark A, Davis,
Alan Murcioch, Scott L. Wetzel, AlliedSignal Technical Services Corporation

6. Upgrading the SLR Station Katsively (poster)
V.Ignatenko,L.Kokurin,F.Lobanov,N.Sukhanovski,N.Triapitsin
Lebedev Physical Institute, Russia

7. Status Report of Borowiec SLR, 1994-1996 (poster)
Stanislaw Schillak, J.Bartoszak, Space Research Center of Polish Academy of Sciences

' Astrogeodynamical Observatory, Poland

Brealk

New Mobile Stations

Chairperson:  Ulrich Schreiber, Wettzell, Germany

1. FTLRS: Report on the Corsica Campaign
F.Pien‘on; OCA/CERGA, France



18:00-22:00

6. A New Generation of Laser Ranging Satellite for Sub-Millimeter Ranging.
B. Greene (EOS), V. Shargorodsky, M. Fujita, H. Kunimori.

7. The TiPS Mission, Past, Pre;sent and Future,
8. Wetzel and 14 others, ATSC, USA

8. Variations in L1L2-Topex Bias from a Point of View of Spacecraft and Ground Systems
Peter Dunn (Hughes STX), Tom Varghese(ATSC), USA

9. Brief Report of Calculation of Refined Mathematical Model of the Satellite WPLTN-
1-fizeau {poster)  V.Burmistrov,V.Shargorodsky, V. Vassiliev , N.Soyuzova
Russian Institute of Space Device Engineering

10. Study of Retroreflectors with Two-spot Reflection Pattern at Sloped Light Incidence
{poster)  V.Burmistrov,V.Shargorodsky, V. Vassiliev,N.Soyuzova
Russian Institute of Space Device Engineering

11. An Analysis of Polarization Effects in SLR Retroreflectors (poster)
Kasser, ESGT/CNAM, France

CSTG SLR/LLR Subcommission General Mecting

Chairperson:  John Degnan, NASA/GSTC

Wednesday, November 13

8:30-10:30

Dectectors and Spectral Filters
Chairperson: Georg Kirchner, Graz, Austria
1. The Test Performance of F4129f MCP-PMT at Changchun Station
Liu Zhi, Zhao You, Zhang Xinghua, Fan Cunbo, China '
2. (1} Increasing Satellite Laser Ranging System at Lure Observatory
Mike Maberry, Lure Observatory, University of Hawaii, USA’
(2) How to Get GPS Data with a 400 mm (16 inch) Telescope.
Zane, D. O'Gara Lure Observatory, University of Hawaii, USA
3. Advancements to Enhance Satellite Laser Ranging to Satellites with Low Optical Links
Howard Donovan, Alan Murdoch, Mark Levy, Thomas Oldham, Brion
Conklin, Bart C Clarke, R.Eichinger, Tom Varghese, (ATSC), -
John Degnan (NASA/GSFC)
4. Receiver and Timing Upgrades at NRL@SOR
Alan Murdoch et.al  ATSC, USA
5. SPAD Detectors for Ranging with Sub-mm Bias. (two speakers)
1). Ivan Prochazka, K.IHamal Czech Technical Unjversity
2). Ben Greene, EOS
6. SPAD Time Walk Compensation.
G.Kirchuer, F. Koidl, Observatory Lustbuhel, Austria
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2. Report on the SALRO
Attieh A Al Ghamdi, Saudi Arabia

3. TIGO Project : Concept, Status, Plans - First Results
P.Sperber, A.Boer, R.Dassing, H.Hase, W.Schluter, H.Seeger, R Kilger
IfAG, Fundamentalstation Wettzell, Germany

4. A Transportable Laser Ranging System in China
Xia Zhizhong, Iustitute of Seismology, Wuhan, China

5. Keystone Mobile Station
B.Greene, EOS, Australia

13:30-14:30  Lunar Laser Ranging

Chairperson:  Peter Shelus, McDonald Observatory, USA

1. Adapiive Ridge Regression: the Multicollinearity and Its Remedy in Lunar Laser Ranging
Huang C.L., Jin W.J, and Xu Huaguan, Shanghai Observatory

| 2. Expected Results from the Analysis of LLR Data

Ulrich Schreiber, J.Mueller, Wettzell, Germany

3. OCA/CERGA LLR: Status and Accuracy
Jean-Francois Mangin, OCA/CERGA, LLR Station , France

4. The Impact of Technology on-LLR at MLRS
Peter J. Shelus, Jerry R, Wiant, Randalt L. Ricklefs, Arthur L. Whipple and Judit
G. Rie, McDonald Observatory, University of Texas-Austin, USA

5. Millimetrie Lunar.Laser Ranging at OCA
E. Samain, J.F. Mangin , J. D. Chabandie, OCA/_CERGA, LLR Station, France

6. Compensation of a Laser Beam Propagation for the LLR
Feng Hesheng , Xiong Yacheng , Yunnan Observatory , China

14:30-16:30  Target Design, Signature and Biases

Chairperson:  Andrew Sinclair, RGO, UK

1. Amplitude Corrections to Delay Measurements.
LMK, Luck, Orroral Observatory, Australia

2. Accuracy of Satellite Laser Ranging

" 8.Schillak, Space Research Center of Polish Academy of Sciences
Astrogeodynamical Observatory, Poland

3. Laser Reflector Design for the CHAMP Satellite
R.Neubert, Geo Forschungs Zentrum(GFZ), Germany

4. Dependence of Ajisai's Center-of-Mass Correction oﬁ Laser Ranging Systemn
Toshimichi Otsubo, Jun Amagai and Hitoo Kunimori, CRL, Japan

3. Remote Sensing of Atmospheric Parameters

U. Schreiber, Wettzell, Germany
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13:30-19:00  Buses leave for Sheshan station tour (SLR, VLBI, GPS, PRARE)
20:30-22:00 'WPLTN Plenary Meeting (open) '

‘ Chairperson:  Ben Greene, EOS, Australia

Thursday, November 14
8:30-10:00  Timing Devices and Calibration
Chairperson:  John Luck, AUSLIG, Australia
1. Instrumentation Development and Calibration for the Matera Laser Ranging Observatory
M.S.elden, C.Steggerda, R.Stringfellow, D.McClure, C.B.Clark, G.Bianco ATSC, USA
2. Multi-Counter Operation '
G.Kirchner, F.Koidl Austrian Academy of Sciences, Observatory Lustbuhel, Austria
3. Femtosecond Timing of Electronic Pulses
B.Greene, L.Dahl, 1.Kolbl, EQS, Australia
4. Timing System Aspects
U.Schreiber, Wettzell, Germany
5. Short Distance Calibration
G.Kirchner, F.Koidl Austrian Academy of Sciences, Observatory Lustbuhel, Austria
‘6. Portable SLR Calibration Standard
LProchazka, K.Hamal (Czech Technical University), H.Kunimori, B.Greene
10:00-13:30  Break
10:30-12:00  Multiwavelength Ranging/Streak Cameras
Chairperson:  Jean Gaignebet, CERGA, France
1. Streak Camera Limitations and New Timing Ideas
1. Gaignebet, CERGA,, France
2. An Electronic Streak Camera” with High Sensitivity and 15ps Resolution
B.Greene, EOS
3. The Circular Scan- SC Experiment of the WLRS
U.Schreiber , Wettzell, Germany
4. Water Vapor Correction of Two Color SLR
R.Neubert, GFZ, Germany
5. Atmospheric Dispersion Monitoring Using 0.53pm and 1.54pum Satellite Laser Ranging.
B.Greene (EOS), H.Kunimeori, K.Hamal
6, Second Harmonic Generator Based T/R Switch
K.Hamal (Czech Technical University), B.Greene
13:30-15:30  System Automation and Operational Software
Chairperson:  Jan Mcgarry, NASA/GSFC
1. Deficiencies of the IRV Model for the GPS Satellites, and Some Possible Solutions ,
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10:30-10:45
10:45-11:30

11:30-12:30

7. Large Aperture Germanium Detector Package for Picosecond Photon Counting in 0.5 to
1.6 um Range.  Ivan Prochazka, K. Hamat, B. Greene , H. Kunimori
8. Testing Ge-APD's for Ranging Application in a Cryogenic Bnvironment
Ulrich Schreiber, Wettzell, Germany
Break
Laser Technology Development
Chairperson:  Karel Haﬁla!, Czech Technical University
1. Cr:LiSAF/Ti:Sapphire Based Solid State Laser System for Two Color SLR
P.Sperber,.. IfAG, Wettzell, Germany _
2. Lasets for kHz Satellite Ranging with Millimnetre Precision and Accuracy
Yue Gao, Ben Greene, Yanjie Wang, EOS
3. Optimal Design of Passively Q-switched Microlaser Transmitters for SLR
J.J. Deghan, NASA/ GSFC
4, Eyesafe Raman Lasers
K.Hamal,... Czech Technical University
5. A Compact Modified SFUR Passively Mode-locked Nd: YAG Laser for SLR
Sun Zhan’ao, Yang Xiangchun, Zhu Xiaolei ,Wu Zhaoqing
Shanghat Institute of Optics and Fine Mechanies
Yang Fumin, Chen Wanzhen and Xiao Chikun, Shanghai Observatory
Eyesafe Systems
Chairperson:  Ivan Prochazka, Czech Technical University
1. Short Review on Eyesafe SLR Techniques |
B.Greene,.. EOS
2. Integration of SLR Radar into the Geophysical Laboratory Environment
Tom Varghese, Roger Allshouse, Howard Donovan, Don Paiterson, Rich
Savaal, Alan Murdoch, ATSC
3. SLR2000: an Inexpensive, Fully Automated, Eyesale Satellite Laser Ranging System
I Degnan,.. NASA/GSTC
4. Correlation Pl'ocessiqg Approach for Eyesafe SLR2000
P.J.Titterton,.. EOO Inc, USA
5, SLR2000 Performance Simulations
I.McGarry, NASA/GSFC
6. Eyesafe Satellite Laser Ranging Using Raman Shifter Nd:YAG Laser
B.Greene,.. EOS
7. Integration of SLR Radar into the Geophysical Laboratory Environment
Tom Varghese, Roger Alishouse, Howard Donovan, Don Patterson,
Rich Savaal, Alan Murdoch (ATSC)
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19:00-

Haojian Yan and Chugang Feng, Shanghai Observatory, China
3. The Question of Measuring Error Distribution in SLR Data
Wu Jie, Li Zhengxin, Zhang Zhongping, Yang Fumin, Tan Detong
Shanghai Observatory, China
4. Full-rate vs. Normal Points: Two Ways of Managing SLR Data
G. Bianco, R. Devoti, M. Fermi, V. Luceri, P. Rutigliano, C. Sciarretta
Nuova Telespazio S.p.A.Ceniro di Geodesia Spaziale, Italy
3. The Fast Computing the Spherical Harmonic Perturbation on Artificial Satellite and the
Recurrence Equations of the Coefficients of the Earth's Gravity

Lin Qinchang, Guangzhou Satellite Station, Chinese Academy of Sciences

-6. LRA Signature Assessment from TOPEX Precision Orbits.

P.J. Dunn, T. Varghese and G.M. Appleby, RGO
Hughes STX Corporation, USA
7. Synchronous Satellite Laser Ranging for Millimeter Baselines.

T. Herring (MIT), H. Kunimori(CRL} , B, Greene(E08)

. 8. Work Organization and Some Results of the Data Analysis on Satellite Laser Ranging

at Russian Mission Control Center (poster)

V.Glotov, V.Pol)}akov, V.Pochukaev, Mission Control Center, Russia
9. Discussion over Orbit Determination of Satellite Ajisai

Jiang Hu, Feng Chugang, Shanghai Observatory, China
Worlishop Banquet '

Friday, November 15

8:30-10:00

10:00-10:30
10:30-12:00

13:30-15:00

15:00-15:30

15:30-16:00
16:00-18:00

Panel #1: Colocation between Techniques
Chairperson: Gerhard Beuller (Astronomical Institute of Berne)
Breait

Pancl #2: Height Changes with mm Acewracy
Chairperson:  Peter Dunn (Flughes STX)
Workshop Summary and Resolutiens

Chairperson:  Ben Greene (EOS)

Business Meeling

Chairperson: = Ye Shuhua (Shanghai Observatory)
Break '
CSTG Stecring Committee (by invitation)
Chairperson: John Degnan (NASA/GSFC)
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15:30-16:00
16:00-16:30

16:30-18:00

A.T. Sinclair, Royal Greenwich Observatory:
2. The GFZ/D-PAF Orbit Prediction System with Emphasis on the Low Flyer GFZ-1
Zongping Chen, GFZ/D-PAF |
3, Matera Laser Ranging Observatory Software System
Michae] Selden, ATSC
4. X Window Based Graphical User Interface for a Zaser Ranging Control System
Jacek W, Offierski, Delft University of Technology
5. Real-time Correction of SLR Range Measurements for the Return Amplitude Induced
Bias of the Multi-Channel Plate PMT/TC-454 DSD Discriminator Receive System,
Dan O'Gara, University of Hawaii
6. Combined Digital Tracking System
Ivan Prochazka, Czech Technical University
7. Automation of Borowiec SLR
S. Schillak, Space Research Center of Polish Academy of Sciences
8. Upgrading the NASA SLR Network for the 21st Century
David Carter, NASA/GSFC
Break
System Automation and Operational Software (continued)
Chairperson:  Jan Megarry
9. NASA Single Operator Automation Project (SOAP)
Winfied M. Decker, ATSC
10. Automated Quality Controf of Data from the NASA SLR Network
Van 8 Husson, ATSC
11. Automated and Remotely Operated SLR Systems
Ben Greene, EOS
12. A Method to Improve the Precision of Low Orbit Satellite Prediction (poster)
Lin Qinchang, Guangzhou Satellite Station, Chinese Academy of Sciences
Yang Fumin, et al, Shanghai Observatory _
13. RGO Predictions and Time Bias Funclions
Roger Wood, Royal Greenwich Observatory
14. Precaution for Thunder Storm in Beijing SLR station (poster)
Wang Tangiang, Liu Nailing, Beijing SLR Station, China
Data Analysis and Models

Chairperson: Vincenza Luceri, Matera, Italy

‘1. Analysis of HTLRS Data at Marine Fiducial Points in Japan

Masayuki Fujita (Hydrographic Department of Japan)
2. New Mapping Function of the Tropospheric Refraction in SLR
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